Introduction
In response to the growing influence of constructivism as a philosophical approach to learning, and a wide range of research studies investigating alternative models of teaching and learning over the last decade, many universities have experimented with the development of 'authentic' learning environments. How successful they have been in this quest is a subject of some debate. For instance, Gayeski (2005) has argued:
Many of today's programs are no better than those from the early days of interactive video-in fact, they are worse. We still see too many textbooks or PowerPoint slides 'ported' over to the Web with a few links or silly questions added to make them 'interactive ' (p. 98) 
1.
Authentic contexts that reflect the way the knowledge will be used in real life: In designing online learning environments with authentic contexts, it is not sufficient to simply provide suitable examples from real-world situations to illustrate the concept or issue being taught. The context needs to be all-embracing, to provide the purpose and motivation for learning, and to provide a sustained and complex learning environment that can be explored at length. It needs to encompass a physical environment which reflects the way the knowledge will be used, and a large number of resources to sustain examination from different perspectives (Brown et al., 1989; Reeves & Reeves, 1997; Honebein, Duffy, & Fishman, 1993) .
2.
Authentic activities: The learning environment needs to provide ill-defined activities which have real-world relevance and present complex tasks to be completed over a sustained period of time, rather than a series of shorter disconnected examples (Bransford, Vye, Kinzer, & Risko, 1990; Brown et al., 1989; Lebow & Wager, 1994; Reeves & Reeves, 1997) . Resources to support these activities should be sufficiently diverse and non-directed, to allow students the opportunity to discern relevant from irrelevant material (Young, 1993) .
3.
Access to expert performances and the modelling of processes: Access to expert performances and the modelling of processes has its origins in the apprenticeship system of learning, where students and craftspeople learned new skills under the guidance of an expert (Collins et al., 1989) . Important elements of expert performances are found in modern applications of the apprenticeship model such as internships (Jonassen, Mayes, & McAleese, 1993) and case-based learning (Riesbeck, 1996) . An important aspect of expert performances is that it enables the learner to compare his or her performance or understanding to an expert in the field (Candy, Harri-Augstein, & Thomas, 1985; Collins, Brown, & Holum, 1991) and with others at various levels of expertise (Collins et al., 1989) .
4.
Multiple roles and perspectives: In order for students to be able to investigate issues from more than a single perspective, it is important to enable and encourage students to explore different perspectives, and to "crisscross" the learning environment repeatedly (Collins et al., 1989; Honebein et al., 1993) .
5.
Collaborative construction of knowledge: The opportunity for users to collaborate in a "community of learners" is an important design element, particularly for students who may be learning at a distance (Brown et al., 1989; Collins et al., 1989; Reeves & Reeves, 1997; Hooper, 1992) . Collaboration has been defined as "the mutual engagement of participants in a coordinated effort to solve a problem together" (Roschelle & Behrend, 1995) . Forman and Cazden (1985) have suggested that true collaboration is not simply working together, but also "solving a problem or creating a product which could not have been completed independently" (p. 329).
6.
Opportunities for reflection: In order to provide opportunities for students to reflect on their learning, the online learning environment needs to provide an authentic context and task, as described earlier, to enable meaningful reflection. It also needs to provide nonlinear organisation to enable students to readily return to any element of the site if desired (Boud, Keogh, & Walker, 1985; Collins & Brown, 1988; Kemmis, 1985) .
7.
Opportunities for articulation: In order to produce a learning environment capable of providing opportunities for articulation, the tasks need to incorporate inherent-as opposed to constructed-opportunities for collaborative groups to engage in dialogue, and the public presentation of arguments to enable defence of a position (Collins et al., 1989; Edelson, Pea, & Gomez, 1996; Lave & Wenger, 1991) . Baktin (1986) contends that "any true understanding is dialogic in nature" (cited in Brown & Campione, 1994, p. 267 ). The implication is that the very process of articulating enables formation, awareness, development, and refinement of thought.
8.

Coaching and scaffolding:
In order to accommodate a coaching and scaffolding role principally by the teacher (but also provided by other students), the online learning environment needs to provide collaborative learning, where more able partners can assist with scaffolding and coaching, as well as the means for the teacher to support learning via appropriate communication technologies (Collins et al., 1989; Greenfield, 1984) .
9.
Authentic assessment: In order to provide integrated and authentic assessment of student learning, the online learning environment needs to provide the opportunity for students to be effective performers with acquired knowledge, and to craft products or performances in collaboration with others. It also requires the assessment to be seamlessly integrated with the activity, and to provide appropriate criteria for scoring varied products (Duchastel, 1997; Reeves & Okey, 1996; Herrington & Herrington, 1998; Wiggins, 1993) .
asked to design and teach an introductory online course on the Internet and the World Wide Web. The principal aim of the course is to introduce students to a wide range of online technologies and to promote understanding of how they are used.
One way to approach this challenge would be to list 12-15 different Web-based technologies (to correspond to the number of weeks in the semester), and create weekly online lectures, tasks, and readings on each. Topics and tasks would become progressively more complex as the course progressed, and three major assignments would be required at evenly spaced intervals throughout the semester. Such a course would fulfil your obligations as a teacher, and no doubt you would have a lot of fun and learn much while creating the course.
An alternative approach, based on the situated learning principles described above, would be more student centred, and designed around more authentic contexts and tasks.
The first crucial consideration is to create an authentic context that reflects the way the knowledge would be used in real life. This might involve the development of a story or scenario that is capable of carrying or instantiating all the concepts and skills associated with the course curriculum. Suppose you decide to focus your course on the creation of a Web page, how could you incorporate a range of Web technologies in a realistic and pedagogically appropriate way? You decide to create a scenario around a family reunion, due to take place in the near future. Capturing the "scene" will enable you to introduce students to Web technologies in a realistic and meaningful way. Suppose that the family is large, and a special Web site is required to mark the occasion and to focus all family members on the upcoming celebrations.
The next and possibly most important decision for the design of your learning environment is to create authentic activities or tasks for students to complete as they study the course. Because you have established a meaningful and authentic context, design of authentic tasks is usually readily achieved. Because of real-life university constraints that require you to set three assignments (rather than the one complex task that you are planning), you need to divide the creation of the family Web site into three stages, but you can incorporate this quite creatively into the scenario.
The three tasks you set are:
• Task 1: A distant cousin has written to you, telling you about a planned family reunion, and asking if you would be able to develop a family Web site. The first stage of the site is required for a family reunion to be held in five weeks time. At the reunion, you need to show a fully functioning Web site which includes an appropriate interface, 6-10 main menu items with pages, links to outside sites, and several family photographs. (Task due Week 5)
• Task 2: The family reunion was a huge success, and you and your cousin managed to acquire many useful resources to put onto the site. For example, people have sent old home movies on videotapes, audio recordings, recipes handed down from great-grandmother, war histories, information about famous and infamous ancestors, newspaper clippings, family trees, old letters, telegrams, slide transparencies, and many more relevant existing Internet links. Your next task is to include some of these items into your Web page. As a further consideration, the copyright of many of the items you receive is owned by outside parties (professional photographs, newspaper articles, television interviews, etc.), and you need to include a page on your Web site explaining copyright regulations and how you have satisfied them. (Task due Week 10)
• Task 3: The family is delighted at the progress of the Web site, and you are receiving many e-mails, phone calls, and letters almost on a daily basis. The family reunion has put many people in touch with each other after many years, and they are keen to keep contact. You decide to add some communication elements to the site. First, you decide to survey the family to find out how they would like to communicate (create an online feedback form), then based on that feedback, you establish discussion and chat boards, and other communicative elements as required. (Task due final week of semester)
To create a product such as the one that is required through fulfilment of these tasks, students need access to expert performances and the modelling of processes. Who are the experts in this situation? Because of the nature of the tasks, experts can be thought of as those people who have successfully completed this kind of task before. In creating the learning environment, you could give students access to other family Web sites and the methods that have been used to create such sites. As instructor, you can model the process of developing a Web site yourself in an online tutorial. Students have the capacity to compare themselves to others in varying stages of expertise.
In any complex learning environment, a single perspective such as that offered through a textbook or the instructor's online "lectures" is insufficient to reflect the authentic nature of the task. It is important to provide the kinds of multiple roles and perspectives that are available in real-life challenges. While a single textbook on creating Web pages would be useful and informative, it is insufficient. As noted by Spiro et al. (1991) , instruction that puts forward a single, "correct" interpretation or method is not false, but inadequate. The affordances of the Web enable alternative perspectives to be readily accessed through directed resources or search engines, and online readings or specific databases can be targeted for particular tasks.
The authentic tasks in the learning environment lend themselves to individual endeavour, where students could use their own family histories to resource the site. The nature of university assessment also means that there is often a limiting of collaboration to a percentage of assessable tasks. Nevertheless, this learning environment allows collaborative construction of knowledge through construction of tools that could be used jointly, or through collaboration on the entire course through the creation of a fictitious or historical family site.
By allowing students to choose their own pathways through the tasks and resources, rather than providing a single step-by-step approach, the learning environment provides many opportunities for reflection. The social nature of the learning environment could be supported by discussion forums, Web conferences, and chats (e.g., on different aspects of the task, such as uploading, interface design, authoring tools, etc.), which not only allow active reflection, but also provide opportunities for articulation of students' growing understanding of their work. Lave and Wenger (1991) have argued that being able to speak the vocabulary and tell the stories of a culture of practice is fundamental to learning, but many Web-based learning environments allow the knowledge to remain tacit. Formulating arguments or questions and using the vocabulary of the discipline area strengthen students' professional role in their learning.
The role of the instructor changes in authentic learning environments to coaching and scaffolding-less the "sage on the stage" and more "guide on the side" (Laurel, 1993) , or 'expert learner' along with novice learners in a community of learners (Carroll, 2000 , cited in Sherry & Gibson, 2002 . Rather than simplifying topics by breaking them down into their component parts, Perkins (1991) suggested temptation to oversimplify should be resisted, and instead instructors should search for new ways to provide appropriate scaffolding and support. There is no longer a need to focus on content and information, or on direct instruction about how to build a Web page, as these are available through rich resources and searching capacity within the learning environment, and the instructor is now able to focus on support for students at the metacognitive level.
Instead of essays, quizzes, or examinations, the tasks would be assessed using integrated and authentic assessment. The activities, and the Web site they produce, form the entire focus of the course, and it is on those activities and products that students would be assessed. Students working in this example learning environment would have a goal, and emerge with a real and tangible product. They would become, as noted by Wiggins (1993) , effective performers with acquired knowledge, able to craft polished performances or products.
Conclusion
The alternative model described in this chapter draws widely upon the philosophy of constructivism, and on the extensive literature base on situated learning and other theory, and comprises a practical framework for teachers and designers to implement as they begin to work on their online courses. It reflects the growing trends in higher education towards pedagogy and curriculum that reflects vocational needs and develops students' lifelong learning skills (Tynjälä, Välimaa, & Sarja, 2003) .
Many teachers, when faced with the task of creating an online course or adapting an existing course to an online format, are overwhelmed by both the affordances of the technology and by the need to create learning environments that do not simply replicate outmoded pedagogies in a new form. There are now growing numbers of online materials being developed based around the notions of authenticity and relevance to the workplace and real-world settings, such as in literature (Fitzsimmons, 2006) , in business writing (Pennell, Durham, Orzog, & Spark, 1997) , in physical activity fitness and health (Rice et al., 1999) , in evaluation (Agostinho, 2006) , in literacy education (Ferry et al., 2006) , in mechanical engineering (Bullen & Karri, 2002) , in transition from school to university (Hunt, Kershaw, & Seddon, 2002) , in indigenous education (Marshall, Northcote, & Lenoy, 2001) , in multimedia design (Bennett, Harper, & Hedberg, 2001) , and in architecture (Challis, 2002) . The model described here provides a useful framework for teachers and developers to guide the design of online courses in a way that may promote meaningful and transferable learning.
